Introduction
A growing number of leading academics and business practitioners acknowledge that the economy worldwide is being transformed into a "knowledge-based economy", where economic value is seen mainly to be derived from intellectual capital ("IC"), rather than just from physical capital (Sveiby , 1997; Pulic, 1998; Bontis, 2001; Chen et al., 2005) . Given this shift in the means of value creation in the new economy, traditional accounting measures may no longer be adequate in reflecting the true performance of these companies.
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). Sveiby (1997) proposed a tripartite model for IC, comprising human capital, external capital (e.g. relationships with customers and suppliers), and internal capital (e.g. patents, technology and systems). Petty and Guthrie (2000) , building on the tripartite IC classification, described intellectual capital as the economic value of structural capital and human capital of a company. Bontis (2000) described human capital as "the individual knowledge stock of an organization as represented by its employees" (p. 87). Bontis et al. (2000) defined structural capital as "all the non-human storehouses of knowledge in organizations which include the databases, organizational charts, process manuals, strategies, routines and anything whose value to the company is higher than its material value" (p. 88). Together, they make up the intellectual capital of an organization.
There is as yet no well-accepted methodology for valuing intellectual capital, although numerous valuation methodologies have been developed (Tan et al., 2008) . Andriessen (2004) reviewed the 25 methods available at that time to measure the value of intangible assets, and grouped them under four categories: financial valuation, value measurement, value assessment, and measurement. Some of the more well-known methods are highlighted here. Economic value added TM , Market-to-book value, and VAIC TM are categorized as financial valuation methods. Balanced scorecard is a value measurement method, while Skandia navigator is a measurement method (Andriessen, 2004) . In contrast to the classification proposed in Andriessen (2004) , Sveiby (2010) grouped the various methodologies under four categories: direct intellectual capital methods, market capitalization methods, return-on-assets methods, and scorecard methods. Sveiby (2010) considered that each method offered distinct advantages and disadvantages. VAIC TM is best fit under the ROA method category, which can be useful to illustrate the financial value of intangible assets, and can be compared between same-sector companies (Sveiby, 2010) . However, Sveiby (2010) commented that these ROA methods may be superficial, and may not be suitable for management review at the departmental level. A more detailed discussion of the methodology can be found in the following section.
VAIC
TM Methodology Developed by Ante Pulic (Pulic, 2000a) , VAIC™ (value added intellectual coefficient) is a valuation methodology to assess the efficiency of key resources in business organizations. Pulic viewed an organization as adding value and creating wealth through employing physical capital, human capital, and structural capital. The key assumption of this model is that human capital is an investment, not a cost. Value-added is thus the difference between output and input. With valueadded intellectual coefficient defined through its components of human capital coefficient, structural capital coefficient, and physical capital employed coefficient, business managers have an indicator with which to study and monitor the company's value creation efficiency due to IC. The calculation of VAIC™ involves five steps (Pulic, 2000a; Kujansivu & Lonnqvist, 2007; Chan, 2009a) : 1) Calculate value added (VA): VA = Output -Input where "Output" represents total income from all the products and services sold on the market, and "Input" contains all the expenses incurred in earning the revenue except manpower costs, as they are treated as investments. VA may also be expressed as 2) Calculate human capital efficiency (HCE): Treating the total employee expenses as investment that captures the total human effort to generate corporate value, HCE is expressed as the amount of value-added generated per monetary unit invested in manpower: HCE = VA / HC where HC represents human capital, may be calculated using "payroll costs" (Pulic, 2000a) .
3) Calculate structural capital efficiency (SCE):
where SC represents structural capital, which is derived from subtracting human capital from value added (SC = VA -HC). Structural capital efficiency (SCE) is reflected by the proportion of total value added accounted for by structural capital.
4) Calculate capital employed efficiency (CEE):
where CE = book value of firm's net assets (such as physical assets and financial capital), which is a proxy for tangible resources.
5) Calculate VAIC™: VAIC™ = HCE + SCE + CEE

Limitations of the VAIC TM methodology
There may be some apparent limitations to the VAIC TM model. The first is the inability of the model to handle companies with negative book value of equity, or negative operating profit, which results in a negative value of "value-added". This would then mean that the company is expending more input resources than its output. The negative sign is carried through in all subsequent indexes, which does not generate meaningful analysis. Furthermore, although it is theoretically sound and in line with the general definition of IC to deduce structural capital by subtracting value-added from human capital, the existence of an inverse relationship between HC and SC (Pulic, 2000a) is not immediately apparent from the model. Such inverse relationship is intuitively valid and reasonable, but may need more empirical support in order to meet a wider audience's appreciation. Another criticism of the VAIC TM model, which may be true of other IC models as well, is that it may not sufficiently identify the synergistic effects for value creation from interactions of different forms of capital (Andriessen, 2004) . The VAIC TM methodology depicts clearly how much each component (among human capital, structural capital, and capital employed) contributes to value-added. However, there may be interactions among the components of intellectual capital (Bontis et al., 2000) , and so it may not be possible to calculate exactly the contribution to value creation from each resource. For example, advances in IT or computer automation (which is an element of structural capital) could sometimes enhance labor productivity (which might then be interpreted as an increase in human capital efficiency). Therefore one may not be able to isolate the weighting of each factor in facilitating an increase in HCE, SCE, or CEE. However, for the purpose of finding an indicator and an objective measurement method of IC, VAIC TM methodology has been applied widely in different contexts due to its ease of administration. It offers an objective and financially-based measure of IC efficiency as it makes use of audited financial data that is readily accessible (Chan, 2009a) .
VAIC
TM methodology offers a more standardized and objective measurement base compared with other models of IC measurement which require customization to fit characteristics of individual companies (Firer and Williams, 2003) .
Prior research using VAIC TM methodology
Many scholars have applied VAIC TM methodology in studying corporate performance and its relationship with intellectual capital. Zéghal and Maaloul (2010) investigated whether or not there was a correlation between IC and corporate performance in 300 UK businesses using data from the year 2005. They found a positive relationship with economic and financial performance only in high-tech industries. In Taiwan, it was shown that firms' intellectual capital had a positive impact on market value and financial performance (Chen et al., 2005) . Again, Shiu (2006) demonstrated that VAIC TM had a significantly positive correlation with ROA (return on assets) and MB (market-to-book value), but a negative correlation with ATO (asset turnover). In India, using VAIC™ methodology, Kamath (2007) ranked performance of the surveyed banks by their respective VAIC TM scores. A high correlation between VAIC TM score and business survival was observed. Most of the surveyed banks with low VAIC TM score were subsequently merged, liquated, or even ceased operation.
Prior Studies of IC in Hong Kong
There have only been a few published studies that focus on the intellectual capital of organizations in Hong Kong. Petty and Cuganesan (2005) conducted content analysis of 250 annual reports collected in three different years (1992, 1998, and 2002) , and found that levels of voluntary IC disclosure were low, but grew over time. Furthermore, company financial success was positively correlated with voluntary intellectual capital disclosure. In particular, a higher level of growth was observed in companies which voluntarily disclosed their IC in their annual reports. The authors suggested that there seemed to be a "mutually sustaining" relationship between voluntary ICD and corporate growth rates. The authors suggested expanding the study to cover companies of smaller sizes or those that are less established. Chan (2009a) laid the groundwork for IC research and developed the framework for the empirical studies on Hong Kong companies in Chan (2009b) . The paper found no strong association between IC and four corporate financial indicators in constituent companies of the Hang Seng Index for 2001 -2005 . However, a moderate association was found between the individual components of IC and corporate financial indicators. The author suggested further research in the Greater China region to investigate whether the above-mentioned association varied depending on the level of investors' awareness of IC.
Gaps in the literature
Hong Kong has long been acknowledged as the geographical and economic gateway to China (Hong Kong Tourism Board, 2008) . In fact, Jennie Chok, the Principal Hong Kong Economic and Trade Representative (Tokyo) of the HKSAR Government, commented that Hong Kong was becoming an increasingly more important gateway to mainland China with the advancement of economic integration with the mainland (Hong Kong Information Services Department, 2010). Undoubtedly, mainland China's economy is one of the largest developing and fastest growing economies in the world. As a gateway to this fastest growing economy, a study of IC developments in Hong Kong is both appealing and very necessary. However, no published empirical studies on VAIC TM of companies in Hong Kong have been found other that the one conducted by Chan (2009b) on companies in Hong Kong for the period 2001-2005, which tracked the development of IC quantitatively. This research therefore seeks to fill this gap in the literature and aims to extend the scope covered by Chan (2009b) 
Data Source
The sample of companies surveyed in this study consisted of all Hang Seng Index (HSI) constituent companies over a 9-year period (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) . To be consistent with prior studies (Firer and Williams, 2003; Shiu, 2006; Chan, 2009a; Zéghal and Maaloul, 2010) , problematic data and outliers (companies with negative book value of equity, or negative operating profit) were removed from the sample.
In total, 333 company-year observations were collected from published annual reports (Table 1a) . Data were grouped into two phases, namely 2001-2005 (Phase I) and 2006 -2009 . The cutoff point also differentiated between the period without H-shares (Phase I) and the period with H-shares (Phase II) (see Table 1a and Table 1b ). H-shares are companies incorporated in Mainland China and listed on the Hong Kong Stock Exchange ("HKSE"). They were first incorporated into the index in 2006, and they have exerted an increasing financial presence in Hong Kong ever since. As of year 2009, H-shares constituted more than 50% of the market capitalization of Hong Kong stock market. There was also a dramatic change in sector composition (i.e. Commerce and Industry, Finance, Properties, and Utilities), an official classification of sectors in the Hang Seng Index. In terms of distribution, commerce and industry is the largest sector based on both the number of companies and market capitalization. Comparing the two phases, there was a sharp drop in market capitalization of properties and utilities companies covered by Hang Seng Index (Table 1b) . 
Research Hypotheses
Previous VAIC™ studies in different regions have found associations between IC components and corporate performance (Kamath, 2007; Chan, 2009b; Shiu, 2006) . Intellectual capital has been recognized as an increasingly important resource in creating corporate sustainable competitive advantages (Kaplan & Norton, 2004) . We expected intellectual capital to be positively associated with corporate value and financial performance. Using VAIC™ as an aggregate measure for corporate intellectual ability, the first set of hypothesis was proposed as follows: VAIC™ can be broken down into three efficiency components: human capital efficiency (HCE), structural capital efficiency (SCE), and physical capital efficiency (CEE). In an attempt to identify the specific IC drivers which may have a direct impact on financial performance, the following three sets of hypotheses were proposed to examine the existence of positive association between corporate performance and each component of VAIC™: 
Regression analysis
To test whether intellectual capital (as measured by VAIC™ or its components) was a significant driving factor of corporate success (as measured by corporate financial indicators such as MB, ROE, ATO, ROA), regression analysis similar to that found in previous studies (Chan, 2009b; Chen et al., 2005; Shiu, 2006) was used.
Independent variables
VAIC™ provides an easy-to-calculate, standardized, and consistent measurement (Firer & Williams, 2003 , Chan, 2009b Chen et al., 2005; Shiu, 2006) . Data used in the calculation was extracted from published and audited financial statements. The independent variables included HCE, SCE, CEE, and VAIC™ (their mathematical formulae are summarized below).
VA = OP + EC + D + A HCE = VA / HC SCE = ( VA -HC ) / VA CEE = VA / CE VAIC™ = HCE + SCE + CEE
Dependent and control variables
Corporate performance was measured by traditional accounting indicators of market valuation (Market-to-Book value), profitability (Return on Assets), productivity (Asset Turnover) and return on equity. Their mathematical formulae are listed below:
MB (Market-to-Book value) = Market capitalization / Book value of common stocks ROA (Return on Assets) = Operating income / Total assets ATO (Asset Turnover) = Total revenue / Total assets ROE (Return on Equity) = Net Income / Shareholders' equity
To be consistent with prior studies in Hong Kong, South Africa and Taiwan (Chan, 2009a; Chen et al., 2005; Firer & Williams, 2003; Shiu, 2006) , firm size and firm leverage were included in regression as control variables to minimize their interactions with dependent variables.
Firm Size (FSIZE) = Log (Market capitalization) Firm Leverage (DEBT) = Total debt / Total assets
Models 1-4 examined the association between VAIC™ and the four financial performance indicators, while models 5-8 replaced the aggregate IC measure with three components of VAIC™. The firm size and leverage were included as control variables in all models. 
Empirical results
Descriptive Statistics
Presented in Table 2 A 5.5% increase in the mean of VAIC™ (from 6.485 to 6.841) was observed from phase I to phase II, which was driven by the 6.2% rise in human capital efficiency (HCE from 5.604 to 5.950) and 2.3% increase in structural capital efficiency (SCE from 0.725 to 0.742), but offset by a 5.1% decrease in physical capital efficiency (CEE from 0.156 to 0.148). Firer and Williams (2003) argued that physical capital was the most basic factor influencing business performance for an emerging market in their study of companies in South Africa. Interestingly, Hong Kong companies appeared to be placing less reliance on traditional physical capital and to be starting to shift their attention to intellectual capital (comprised of both human capital and structural capital) in value generation. Market-to-book ratio widened from 2.266 to 3.227 over the two periods studied. ROE also increased from .134 to .163 (Table 4) . FSIZE and DEBT also increased over the period (Table 5) . Phase I (2001 Phase I ( -2005 . II reefers to Phase II (2006 -2009 Phase I (2001 Phase I ( -2005 . II reefers to Phase II (2006 -2009 Phase I (2001 Phase I ( -2005 . "II" refers to Phase II (2006 -2009 Interesting changes were noted in SCE over the two phases, whose correlation with ROA and ROE changed from inconclusive to positive and small (correlation coefficient of .24 and .26 respectively) and significant (p<0.01), implying the increasing important role that structural capital plays in business management. 
Correlation Analysis
Regression Results
Ordinary Least Squares regressions were used to estimate models 1 to 8 over 3 Standardized regression coefficients (β) and explanatory power (adjusted R-square) are presented so that the predictive strength of independent variables and the explanatory power of the models may be observed. A test for collinearity was applied and with a cut-off value of Variance Inflation Factors (VIF) less than 5 (Oxford Journals, n.d.), no multicollinearity among the variables were detected in all the models. The statistical significance of correlation was represented by p-value, which is reported as follows:
*** Indicates a very high significant level of p<0.001 ** Indicates a high significant level of p<0.01 * Indicates a significant level of p<0.05 Table 9 . Results for Model 1 presented in Table 7 show no conclusive association between VAIC™ and market valuation (MB) to substantiate hypothesis H1a. Moreover, the adjusted R 2 for Model 1 across all phases were too small, thus showing weak model validity.
The association between VAIC™ and four financial indicators
Despite the fact that firm leverage denoted by DEBT became highly influential in Model 2 for phase II, VAIC™ was found to be a predictor with very high significance and positive association with ROA. Model 2 was able to explain 20.0% of the variance in corporate profitability for [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] , which is considered a small effect size (effect size of .2 is small, .5 is medium, .8 is large) (Cohen, 1988, p. 198) . Model 2 showed increasing strength from phase 1(13.8%) to phase 2 (25.9%). Table 8 shows that VAIC™ was negatively associated with productivity indicator ATO with high significance as indicated by p-value for the entire nine-year period; however, the explanatory M:\Sam-research\IC_KM\Publications\Jnl-HK-IC 01-09\Journal Submission\revision before submission\SamChu-IC_in_Hong_Kong_2001-2009-v9 accepted version.doc 13 power of Model 3 was too low (Cohen, 1988 ) (adjusted R-square = 3.9%) for any conclusive comments to be made.
VAIC™ was positively associated with ROE with β=.264 (p<0.001) for the combined phase I and II period. Model 4 (with DEBT as a significant control variable) showed an R-square of 10.0% for the period 2001-2009, indicating a low explanatory power of the model. Moreover, VAIC™ and DEBT both exerted similar degrees of influence on ROE as their β-values were similar, hence diminishing the strength of Model 4. Overall, the results of hypothesis testing for models 1-4 are summarized in Table 9 . 
The association between the components of VAIC™ and four performance indicators
The regression results of Models 5 to 8 are summarized in Table 10 and 11 which examine the association between VAIC™ components, namely human capital efficiency (HCE), structural capital efficiency (SCE) and capital employed efficiency (CEE), with corporate performance. The hypotheses testing results are presented in Table 12 .
Compared with previous regressions using VAIC™ as an aggregate measurement (Models 1-4), the explanatory power of models using the three VAIC™ components (Models 5-8) showed substantial increases, suggesting that stakeholders and managers may have placed different emphases on the three components of VAIC™, referred to as HCE, SCE and CEE (Chen et al., 2005) . The explanatory power of the models 5, 6, 7 and 8 was 33.9%, 89.1%, 48.3% and 46.8% respectively for the nine-year period, which were considered to be highly significant in predicting the selected financial indicators. Physical capital efficiency (CEE) appeared to be the strongest predictor for all four performance measurements with p<0.001.
Results for Model 5 presented in Table 10 show a strong association between VAIC™ components (especially SCE and CEE) and market valuation (MB) to substantiate hypothesis H3a and H4a, which was able to explain 33.9% of the variance in market valuation for 2001-2009. HCE was not a significant predictor for market valuation in both 2001-2005 and 2006-2009 analyses, and its association with MB was found to be negatively significant for the entire nineyear period.
Noticeable changes occurred during the nine years for the structural capital efficiency (SCE), whose predictive power for MB strengthened as indicated by p-value and its substantial increase in regression coefficient. On the other hand, regression coefficient of physical capital efficiency (CEE) diminished from phase I to phase II. Results of Model 6 presented in Table 10 show a very strong positive association between all VAIC™ components (HCE, SCE and CEE) and return on assets (ROA) to substantiate hypothesis H2b, H3b, H4b. Model 6 was able to explain 89.1% of the variance in corporate profitability for the years 2001-2009, and its explanatory power was the highest among all models tested. ROE = β1HCE + β2SCE + β3CEE + β4FSIZE+ β5DEBT (Standardized) Results for Model 7 presented in Table 11 show no conclusive association with HCE and productivity (ATO), and strong negative association between SCE and ATO, which failed to sustain hypothesis H3c (since the hypothesis was written in the opposite direction). Table 11 also shows a strong positive association between CEE and ATO, thus substantiating hypothesis H4c. Model 7 was able to explain 48.3% of the variance in corporate profitability for 2001-2009. Table 11 show a strong positive association between both SCE as well as CEE in relation to return on equity (ROE) to substantiate hypothesis H3d, and H4d. Model 8 was able to explain 46.8% of the variance in corporate profitability for year [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] . It is a much stronger model than Model 4 (using the aggregate VAIC™ with an adjusted R-square in the range of 10%). Noticeably, the regression coefficient for SCE increased significantly from phase I to phase II, and SCE gained significance in Model 8 in 2006-2009 as implied by p-value. Table 12 summaries the results of hypothesis testing for Models 5-8. The explanatory power of these models was generally higher than that in Models 1-4, implying that the VAIC™ components may be a better predictor than the aggregate VAIC™ index in predicting corporate performance. 
Results for Model 8 presented in
Discussion of key findings and implications
An emerging trend from the two phases
Correlation studies and regression analysis of Phase I data were consistent with the findings in Chan (2009b) in that no association was found between VAIC™ and the four corporate financial indicators for constituent companies in the Hang Seng Index for years [2001] [2002] [2003] [2004] [2005] . In addition, phase I results from regression models of the four corporate financial indicators using HCE, SCE, and CEE as independent variables were comparable to those in Chan (2009b) , except for one discrepancy concerning hypothesis H2b. Standardized coefficient for HCE in Model 6 was 0.19 (p<.001) in this study, whereas that in Chan (2009b) was -.137 (p=.052). Such a discrepancy may be due to a minor difference in the sample inclusion criteria. In this study, companies on the Hang Seng Index for only a partial year were included in the study, while in Chan's (2009b) study, companies on the index for the entire year were included.
Regression models involving the three VAIC™ components had a much higher explanatory power than models using VAIC™ as an aggregate IC measurement, which was consistent with prior studies conducted by Chan (2009a, b) and Chen et al. (2005) and suggests that stakeholders may have emphasized various aspects or components of IC differently (Chen et al., 2005 , Firer & Williams, 2003 .
Historic values of ROE is generally viewed by investors as one of the most important indicators in making investment decision as it accounts for profits that are attributable directly to shareholders. When VAIC™ was split into its three components, and put into the regression equation to predict ROE (Model 8; shown in Table 11 ), the adjusted R 2 increased to 0.468 for the 9-year period, making it a moderately strong model. By including the three VAIC™ components in the regression, Model 8 was able to explain around 50% of the variance in return on equity. Human capital had not been found to be significantly associated with ROE for the entire period 2001-09. This reflects that investors may have consistently regarded expenditure incurred in cultivating human resources as cost with no short-term benefits and reacted negatively towards firms with high employee-related expenditure (Model 5 in Table 10 ).
In contrast, structural capital, such as proprietary computer systems, databases, routines and procedures, appeared increasingly crucial to corporate profit generation as the association between SCE and return on equity became highly significant from 2001-2005 to 2006-2009 . Physical capital was always the strongest predictor for ROE, although its dominating impact on profitability diminished with the increasingly prominent role of structural capital in predicting ROE (as shown in Model 8 in Table 11 ).
Hong Kong listed companies appeared to be relying on both physical capital and structural capital (a key component of IC), as a way to enhance return for shareholders. Regression results also revealed the significant positive association between firm leverage and return on equity (Model 4 & 8) , which may imply companies utilizing credit or borrowing to maintain a high level of investment in physical and structural capital to generate satisfactory returns to investors. Investors, in response, may also have viewed companies with higher borrowing level as more flexible and capable of capturing business opportunities to generate profit, which may be a possible interpretation for the strong positive association observed between firm leverage and market valuation in Model 1 & 5.
Intellectual capital with market valuation
Empirical findings failed to find a strong association between VAIC™ and corporations' market valuation (Model 1 shown in Table 7 ), which was contrary to expectations and the argument of Pulic (2000b) , the inventor of the VAIC™ method, who confirmed the close positive relationship between value creation efficiency of the resources and market value of companies (through studying sample companies listed on London and Vienna Stock Exchanges). Market valuation reflects the perspectives of investors in assessing valuations of companies. Various aspects of performance may be examined by investors when assessing companies, which may be weighted differently by different capital markets and investor groups.
The overall low explanatory power of Model 1 and the lack of association between VAIC™ and market valuation discovered in Hong Kong may suggest certain variables important to investors' decision making process that were not captured by the regression. At the same time, information on corporate efficiency in utilizing intellectual capital as measured by VAIC™ may not have received the appropriate level of attention from Hong Kong investors that it deserves due to the fact that the overall IC indicator was not readily available to external investors as intellectual capital disclosure (ICD) is currently voluntary for listed companies in Hong Kong.
Although investors were unable to obtain an IC indicator measuring the overall corporate intellectual ability, they may have found proxies for human capital (i.e. employee payroll, training hours), structural capital (i.e. expenditure on R&D, software, and patents) and physical capital (i.e. plant and equipment, financial capital) from published financial reports, and placed different emphases on the three types of resources. Therefore investors may have been subtly analyzing IC without consciously categorizing them as IC components.
As shown in Table 10 , in examining the predictive power of three VAIC™ components on MB, Model 5 demonstrated moderate positive association between market valuation and physical capital, which implies that Hong Kong investors tend to favor companies that are perceived to generate higher return from deploying physical materials and financial capital (in line with the study conducted by Firer and Williams [2003] ). On the other hand, human capital was found to be a negative predictor for MB for the entire nine years, reflecting the negative reaction of investors towards companies that incur relative high employee-related expenditure, as the expenditure is treated as cost instead of investment that may bring enduring future benefit.
Intellectual capital with profitability
The empirical results of Model 2 in Table 7 reveal that VAIC™ was positively associated with profitability measured by ROA and 20% of the variance in ROA can be explained by Model 2 during the nine year period. A substantial increase in explanatory power from Phase 1 (adjusted R-square = 13.8%) to Phase 2 (adjusted R-square = 25.9%) was observed, which may indicate the increasingly prominent impact of IC on corporate financial performance. Model 6 (shown in  Table 10 ) recorded the highest explanatory power (adjusted R-square = 89.2%) and all three VAIC™ components were found to be very highly significant and positively associated with ROA. Phase I and Phase II comparison further corroborated the previous discussion about structural capital becoming increasingly important to business value-added process as indicated by the increased value of regression coefficient.
Both ROA and ROE may be viewed as a measure of corporate profitability, however, the denominator of ROA is the sum of liabilities and shareholders' equity, while that of ROE only includes shareholders' equity. The differences as revealed in regression models of IC indicators with ROA (Model 2 & 6) and ROE (Model 4 & 8) are worth noticing. Firstly, the explanatory power of ROA regressions was around twice as high as that of ROE models using VAIC™ and the three components as independent variables. Secondly, human capital, which has been found to be strongly associated with ROA, showed no significant relationship with ROE. HCE emerging as a significant factor in predicting ROA but not ROE maybe explained by the fact that ROA reflects the effectiveness of a company in utilizing all sources of funding (both debts and equities). A company usually borrows loans to develop innovative projects which puts high demands on human capital for intelligent planning and execution. Thus this may explain why HCE was a significant predictor of ROA.
Intellectual capital with productivity (Model 3 and Model 7)
Association between VAIC™ and ATO was inconclusive as the explanatory power of Model 3 (Table 8 ) was too low. Model 7 (in Table 11 ), which was able to explain nearly 50% of variance in ATO, revealed that physical capital efficiency was also the strongest predictor among the independent variables of financial performance in terms of productivity. Human capital appeared to have no impact on productivity, and structural capital was negatively associated with ATO with very high significance.
Productivity indicator ATO is defined as the ratio of total revenue to book value of total assets, while profitability measurement ROA is computed as the ratio of operating income to book value of total assets. Comparing the impact of VAIC™ components on ATO and ROA from the empirical results, Model 7 and Model 6 revealed interesting findings. Structural capital being increasingly crucial to enhance corporate operating profit (ROA) was found to be significantly and negatively affecting firms' revenue to assets ratio (ATO).
Investment in structural capital is regarded as important for efficiency enhancement as demonstrated by the strong predicting power of SCE on ROA. However, the significantly negative association between SCE and ATO seems to suggest that Hong Kong companies may not be able to apply their structural capital to extract more revenue sources and justify the increase in total assets, or the denominator of ATO.
The contradictive role that structural capital plays may suggest that Hong Kong companies mainly rely on structural capital, such as computer systems, routines and automated procedures to improve operating efficiency and reduce costs incurred in operations, rather than on capturing additional sales opportunities and bringing in more revenue to enhance asset turnover (ATO). Specifically, companies in Hong Kong may tend to invest in structural capital with the intention to automate labor-intensive operations. As a result, human capital expenditure is reduced, but may not be large enough to offset the asset investment in infrastructure development.
The implication may be important for academics, professionals and policy makers. Information technology has long been viewed as important in enhancing efficiency. In schools, students are generally taught to use IT from the perspective of making work processes and knowledge sharing more efficient. However, motivation to exploit IT and its applications innovatively in order to derive new sources of income may be lacking. More R&D initiatives for exploring structural capital for revenue generation should perhaps be encouraged by professionals and promoted by policy makers to improve the productivity of industry and the economy, to which innovation is the key.
Conclusion
Empirical findings, based on correlation and linear multiple regression analysis, indicate that the associations between VAIC™ and traditional corporate performance indicators are mixed. Corporate intellectual capital performance, as measured by VAIC™, was found to have a small impact on profitability. However, when VAIC™ was split into its three components (i.e., HCE, SCE, CEE), and put into the regression equation to predict corporate financial performance, the strength of the models increased significantly. In addition, the individual intellectual capital components were stronger predictors of corporate financial performance than VAIC™ alone. For example, by including the three VAIC™ components in the regression equation, Model 8 was able to explain around 50% of the variance in return on equity.
The increase in predicting power across two phases may imply that certain improvement in IC management occurred in Hong Kong during the nine years studied. Managers may have recognized the importance of intellectual capital in profit generation over the studied period. The dominant role of physical capital diminished as companies were able to utilize structural capital effectively to generate higher return, as evident from a higher regression coefficient on SCE from phase I to phase II in all models. Pulic (2008) argued that human capital can be viewed as a pool of knowledge which can bring enduring future benefits and the key assumption of VAIC™ is that expenditure on employees is treated as investment. The study has revealed a tendency for the development of tangibles to continue to take priority over IC development (although the situation was improving in the samples surveyed mainly by means of structural capital enhancement) for the purpose of boosting corporate performance such as ROE. There may be risks in managers focusing solely on generating return for equity owners, as this would result in underinvestment in cultivating human resources, and hinder further development in competitiveness.
Hong Kong has long been the regional hub for financial services in Asia. In fact, Hong Kong has been ranked third on the Global Financial Centres Index for the last two years (Z/Yen Group, 2010) . To strengthen Hong Kong's leadership in the global financial services sector, accelerating developments in IC measurement and reporting is a top priority. Moreover, as indicated in Petty & Cuganesan, (2005) , since the level of IC disclosure on annual reports is associated with corporate growth rates, there is a strong incentive for businesses to acquire consultancy services on IC reporting, thus further fueling the growth of financial services sector in the region.
Further Study
The contradictive role that structural capital plays in improving profitability and productivity may suggest that although investment in structural capital is increasingly being regarded by Hong Kong companies as crucial to reducing operating expenses and improving efficiency, these companies may have limited ability to apply computer systems and procedures to capture additional business opportunities and explore revenue sources. This study found that SCE had an increasingly prominent role in predicting corporate financial performance, thus signifying the importance of structural capital. As the gateway to the world's fastest growing economy, will Hong Kong companies be able to invest more in their structural capital in order to drive profitability? The Hong Kong economy is dominantly service-based -the service sectors accounted for 91.9% of GDP as a whole in 2008 (Census and Statistics Department, HKSAR, 2009). Service sectors have been found to be less capable of transforming human capital into structural capital than their non-service counterparts (Bontis et al., 2000) . Hence further research on IC will be essential in strengthening the economic development of Hong Kong. A more indepth qualitative study on IC in Hong Kong companies is warranted. The above results also identify a significant trend in the development of structural capital, which needs to be further examined in relation to the dynamics of how it interacts with corporate performance, information technology and innovation.
